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EVALUATION OF GENERAL LABORATORY VENTILATION

Each laboratory should be evaluated for the quality and quantity of
general ventilation present. This evaluation should be repeated periodically
and any time a change is made, either in the general ventilation system for
the building or in some aspect of the local ventilation within the
laboratory. This evaluation should begin by observing the pattern of air
movement entering and within the laboratory.

Airflow paths into and within a room can be determined by observing
smoke patterns. Convenient smoke sources are commercial smoke tubes
available from local safety and laboratory supply houses (see Section
I.H.7). Aerosol generators that produce continuous, voluminous fogs are
also available from the same sources. Such aerosol generators are generally
used in ventilation research and for evaluating local exhaust ventilation,
such as laboratory hoods. If the general laboratory ventilation is
satisfactory, the movement of air from the corridors and other input ports
through the laboratory to the hoods or other exhaust ports should be
relatively uniform. There should be no areas where the air remains static
or areas that have unusually high airflow velocities. If areas that have little
or no air movement are found, a ventilation engineer should be consulted
and appropriate changes should be made in input or output ports to
correct the deficiencies. Alternatively, signs warning of inadequate
ventilation should be posted in such areas.

At low concentrations, most chemical vapors and gases tend to rise with
the warm air currents and become diluted with the general room air. Air
movement in large laboratories is normally multidirectional and typically
has a velocity of about 20 linear ft/min. This diverse air movement is a
result of the movement of people and the effects of air intakes and exhausts
and of eddy currents around benches and other fixed objects. The net
result is that the general air composition is rather uniform. This mixing of
room air does not mean that isolated static air spaces cannot be found, but
rather that the general area occupied by the laboratory workers tends to be
uniform in composition unless there are serious deficiencies in the
locations of input and output ports.

The average time required for a ventilation system to change the air
within a laboratory can be estimated from the total volume of the
laboratory (usually measured in cubic feet) and the rate at which input air
is introduced or exhaust air is removed [usually measured in cubic feet per
minute (cfm)]. The latter value is usually determined by measuring
[usually in linear feet per minute (Ifm)] the average face velocity for each
laboratory exhaust port, such as the hoods (see Section I.H.2) or other
local ventilation systems. For each exhaust port, the product of the face